kanamycin (Kan) (25 g/ml) and tetracycline (Tet) (12.5 g/ml). These cells were pelleted and the medium was exchanged in sterile environment with pre-warmed Terrific broth containing kanamycin (25 g/ml) and tetracycline (12.5 g/ml) and protein expression was induced after half an hour with 0.2 % arabinose at 37°C / 250 rpm. After induction, the cultures were incubated for 1 hour at 37°C / 250 rpm following which it was kept at 25-30°C / 180 rpm cells overnight. The cultured cells were harvested and pellets stored at -80 °C. Cells were resuspended in lysis buffer (50 mM Tris ·HCl (pH 7.5), 150 mM NaCl, 100 M PMSF, 4 mM DTT) and lysed by sonication. Cleared lysates were loaded onto 1 ml Streptactin Superflow high capacity binding column (IBA) and eluted with 2.5 mM (D)-desthiobiotin in lysis buffer excluding PMSF.
For the expression of photoactivatable Hsp47 (H 47Y<ONBY ), E. coli TOP10 cells co-transformed with pBK-ONBYRS and pEGFPHsp47TAG 383 StrepTagIIpBad (encoding for N terminal EGFP tagged cHsp47 and C-terminal strepIItag with an amber stop codon (TAG) at position 383). The TAG mutation at 383 rd position was incorporated with NEB Q5 site-directed mutagenesis kit using protocol (NEB E0554S). Transformed cells were incubated overnight with shaking at 37°C in LB supplemented with Kan (25 g/ml) and Tet (12.5 g/ml). The overnight culture was diluted 1:100 in two separate volumes of terrific broth (TB) supplemented with the same concentration of antibiotics and incubated with shaking at 37°C. At OD600= 0.8 bacteria were isolated by centrifugation and resuspended in equal volumes of warm TB supplemented with the same concentration of antibiotics, in and H 47N (strepIItaggged) were used as controls. The beads were then spun down at 1000 rcf for 30 s and washed 2 times with PBS. For purification, cleared lysates were loaded onto 1 ml Strepactin Superflow high capacity binding column (IBA Life sciences) and eluted with 2.5 The bead solutions were placed in 96 well-plate wells and imaged using the Nikon Ti-Eclipse microscope. mM (D)-desthiobiotin in lysis buffer excluding PMSF. The soluble fraction for both H 47N and H 47Y<ONBY was concentrated and purified further by gel filtration (Superdex S75; GE Healthcare) in buffer A [20 mM
Hepes (pH 7.5), 300 mM NaCl, 4 mM DTT]. The strepIItag at C terminus was chosen as a selection marker for ONBY incorporation which was confirmed by Alexa 488 labeled Streptavidin against the strepIItag at the C terminus of H 47Y<ONBY . The bacteria which were not fed with ONBY in the medium produced truncated or incomplete H 47Y<ONBY because of the TAG mutation. A Western Blot was performed by running protein samples on SDS page. The 12% SDS PAGE gel was transferred using blotting chamber to PVDF membrane. The Blotted PVDF Membrane was blocked with Blocking buffer (0.5% milk powder in PBST (0.1 w/v)) for 20 mins. The excess blocking buffer was washed of three times using PBST (0.1 w/v) and then stained using labeled Fluorescent Alexa 488 streptavidin with a dilution of 1:500 for 20 mins. The excess streptavidin was washed of three times using PBST (0.5 w/v) and image RGB Blot in Gel doc.
In order to have controls for protein and cell based assays the N-terminal E GFP tagged cHsp47 pet28a plasmid were modified to develop variants. The variants were a. EGFP-Hsp47 383 Y<R pet28a
(encoding H 47Y<R with Tyrosine mutated to Arginine at 383 rd position).b. KDEL del EGFP-Hsp47 pet28a
(encoding H 47Kdel without KDEL sequence at the C terminus). All the mutants were developed using NEB site-directed mutagenesis kit (NEB E0554S) and transformed into NEB 5 cells for plasmid extraction and sequencing analysis. Positive clones were transformed in BL21 (DE3) Clear coli cells for
His-tagged Ni-NTA chromatography. Expression was induced in BL21 (DE3) cells grown to an OD600 of 0.6 0.7 by adding 0.5 mM isopropyl--d-thio-galactoside and shaking overnight at 25 °C. Cells were resuspended in lysis buffer (300 mM NaCl, 10 mM imidazole, 20 mM Tris, pH 8) and lysed by sonication. Cleared lysate was purified by Ni-NTA affinity chromatography (Ni-NTA superflow; Qiagen). The soluble fraction was concentrated and purified further by gel filtration (Superdex S75; GE Healthcare) in buffer A [20 mM Hepes (pH 7.5), 300 mM NaCl, and 4 mM DTT]. EGFP-pet28a was purified using same approach.
1.2.Collagen micropatterned affinity binding assay with Hsp47 variants
Collagen micropatterns were made by adopting a reported protocol [25, 37] . Glass cover-slips were cleaned by 5 min air plasma treatment (Harrick Plasma, Ithaca, NY, USA Fluor 647(Invitrogen) in 1:500 dilution were used for WB. All the experiments were done in triplicate.
Fibrillation Assay
Collagen Type I solution (3mg/mL, Fisher Scientific) was diluted to 0.4 mg/ml with minimal essential medium (MEM) Buffer (1x) and pH was adjusted to 7.5 with 1 M sodium hydroxide (Sigma-Aldrich).
This process has to be done within 4 min to prevent premature polymerization.
[27] The collagen solution was mixed with 1. Assay buffer (1X). All the experiments were done in triplicate.
Sirus Red Assay for quantification of Collagen deposition and Immunostanining:
Hsp47+/+ and Hsp47-/-MEFs derived from Lethal Mouse Embryos were gifted by Prof. All the experiments were done in triplicates.
To study the deviation in spatial deposition of collagen on photo-activation of H 47Y<ONBY , we cultured Hsp47-/-cells and delivered H 47Y<ONBY . After 3 h the medium was exchanged in normal medium. A 1.13 mm 2 area (diameter=1.2mm) was irradiated on Hsp47 -/-cell culture previously incubated with H 47Y<ONBY for 30 seconds at 405 nm with 50% intensity an hour after medium exchange at 3 different spots having a distance of 4mm between the spots using 20X objective. To determine the area that was irradiated through this method, we marked the underside of a 24-well plate with a green highlighter ink (Pelikan Textmarker 490) which was then photo bleached by 3 min UV exposure with similar intensity and area. The photo bleached was considered as a reference in all the experiments.
A time lapse bright filed (UV protection filters installed) microscopy was performed with Nikon TiEclipse microscope for 24h.Cells were fixed using 4% PFA and stained for collagen 1 using the protocol mentioned above. Fluorescence imaging was done using a Nikon Ti-Eclipse microscope using 4X objective. All the experiments were done in triplicates.
Statistics and Reproducibility
In Fibrillation Assay each data point represents the technical mean of (n=3) <0.001.
Supporting information tables:
Sr Table S1 . Yield of the synthesis of Hsp47 mutants calculated from absorbance measurement using Nano drop UV spectrophotometer. The increase in absorbance at 600nm reflects the formation of fibrils. Rat tail collagen (3mg/mL) was diluted to 0.4 mg/ml by addition of MEM Buffer (1x) and was adjusted to pH to 7.5 with sodium hydroxide within 4 min to prevent premature polymerization [27] . 
